Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.034; wR factor = 0.080; data-to-parameter ratio = 15.9. organic compounds o760 Nesterov et al.
In the title molecule, C 20 H 17 Cl 2 NO, the central heterocyclic ring adopts a flattened boat conformation. The dihedral angles between the planar part of this central heterocyclic ring [maximum deviation = 0.004 (1) Å ] and the two almost planar side-chain fragments [maximum deviations = 0.015 (1) and 0.019 (1) Å ], that include the aromatic ring and bridging atoms, are 18.1 (1) and 18.0 (1) . In the crystal, pairs of weak intermolecular C-HÁ Á ÁO hydrogen bonds link molecules into inversion dimers that form stacks along the a axis. The structure is further stabilized by weak intermolecular C-HÁ Á Á interactions involving the benzene rings.
Related literature
For non-linear optical organic compounds with two-photon absorption properties and potential biophotonic materials, see: Nesterov et al. (2003) ; Nesterov (2004) ; Sarkisov et al. (2005) . For the biological importance of 4-piperidone, see: Jia et al. (1988 Jia et al. ( , 1989 ; Dimmock et al. (2001) . For the synthesis of the title compound, see: Dimmock et al. (2001) . For related structures, see: Nesterov (2004) ; Nesterov et al. (2003 Nesterov et al. ( , 2007a Nesterov et al. ( ,b,c, 2008 . For weak hydrogen bonds, see: Desiraju & Steiner (1999) . For the van der Waals radius of the H atom, see: Rowland & Taylor (1996) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Cg1 and Cg2 are the centroids of the C15-C20 and C8-C13 rings, respectively. Data collection: APEX2 (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL. Nesterov, V. N., Sarkisov, S. S., Curley, M. J. & Urbas, A. (2007a) . Acta Cryst.
E63, o1785-o1787. Nesterov, V. N., Sarkisov, S. S., Curley, M. J. & Urbas, A. (2007b) . Acta Cryst.
E63, o3043-o3044. Nesterov, V. N., Sarkisov, S. S., Curley, M. J., Urbas, A. & Ruiz, T. (2007c) 
Comment
Continuing our work on the synthesis and structural investigations of nonlinear optical organic compounds with two-photon absorption properties and potential biophotonic materials (Nesterov et al., 2003; Nesterov, 2004; Nesterov et al., 2007a-c; Nesterov et al., 2008; Sarkisov et al., 2005) , we investigated the crystal structure of the title compound. This compound belongs to a group that has shown anticancer activity (Jia et al., 1988; Jia et al., 1989; Dimmock et al., 2001) . It may also find application as an agent for locating cancer cells with two photon excited fluorescence and as potential agent for a photodynamic treatment of cancer (Nesterov et al., 2003; Sarkisov et al., 2005) .
The molecular structure of the title molecule is illustrated in Fig. 1 . The central heterocycle adopts a flattened boat conformation: atoms N1 and C4 lie -0.723 (1) and -0.205 (1) Å, respectively, out of the central C 4 plane [planar within 0.004 (1) Å]. Dihedral angles between the flat part of the heterocycle (atoms C2,C3,C5,C6) and the two almost planar fragments that include the Ph-ring and the bridging atoms are 18.1 (1) and 18.0 (1)° for (C7-C13) and (C14-C20), respectively. Such nonplanarity might partly be caused by the presence of short intramolecular contacts H2B···H13A and H6A···H20A with distances 2.16 and 2.15 Å, that are somewhat shorter than the doubled van der Waals radii of the H atom (Rowland & Taylor, 1996) . Atom N1 in the piperidone ring has a pyramidal coordination with the sum of bond angles equal to 329.8 (1)°, while the methyl substituent connected to it occupies an equatorial position.
In the crystal there are weak intermolecular C-H···O (H9A···O1 2.47 Å) contacts (Table 1 ) that could be considered as weak hydrogen bonds (Desiraju & Steiner, 1999) . Such H-bonds link the molecules into dimers, centered about an inversion center, that form stacks along the a-axis (Fig. 2) . The structure of the molecule is further stabilized by weak intermolecular C-H···π-interactions involving the benzene rings (Table 1) .
Experimental
The title compound was obtained according to the literature procedure (Dimmock et al., 2001) by the reaction of p-chlorobenzaldehyde with 1-methyl-4-piperidone. The precipitate obtained was isolated and recrystallized from ethanol/acetonitrile
[v/v = 50/50]; Mp. 442 K, yield 87%). The title compound was characterized by 1 H and 13 C NMR spectroscopy.
Refinement
All C-bound H atoms were placed in idealized positions and allowed to ride on their parent atom: C-H = 0.95, 0.98 and 0.99 Å for CH, CH 3 and CH 2 H-atoms, respectively, with U iso (H) = k × U eq (C), where k = 1.5 for CH 3 H-atoms, and k = 1.2 for all other H-atoms. Fig. 1 . View of the molecular structure of the title molecule, with thermal ellipsoids drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (18) O1 0.0208 (7) 0.0300 (7) 0.0229 (7) 0.0082 (6) 0.0024 (5) 0.0004 (6) N1 0.0227 (8) 0.0170 (7) 0.0175 (7) 0.0018 (6) 0.0019 (6) 0.0001 (6) C1 0.0325 (11) 0.0186 (9) 0.0226 (10) 0.0051 (8) 0.0020 (8) 0.0000 (7) C2 0.0185 (9) 0.0194 (9) 0.0181 (9) 0.0016 (7) 0.0020 (7) 0.0010 (7) C3 0.0154 (8) 0.0177 (9) 0.0187 (9) −0.0027 (7) 0.0025 (7) 0.0016 (7) C4 0.0177 (9) 0.0164 (9) 0.0224 (9) −0.0014 (7) 0.0021 (7) −0.0005 (7) C5 0.0151 (8) 0.0172 (8) 0.0187 (9) −0.0016 (7) −0.0007 (7) −0.0023 (7) C6 0.0180 (9) 0.0196 (9) 0.0173 (9) 0.0020 (7) 0.0017 (7) −0.0005 (7) C7 0.0161 (8) 0.0173 (8) 0.0209 (9) 0.0005 (7) 0.0016 (7) 0.0022 (7) C8 0.0190 (9) 0.0154 (8) 0.0186 (9) −0.0025 (7) 0.0028 (7) 0.0002 (7) C9 0.0158 (9) 0.0175 (9) 0.0237 (9) 0.0014 (7) 0.0015 (7) −0.0002 (7) C10 0.0198 (9) 0.0211 (9) 0.0197 (9) −0.0013 (7) 0.0049 (7) −0.0030 (7) C11 0.0214 (9) 0.0175 (9) 0.0172 (9) −0.0038 (7) 0.0008 (7) −0.0005 (7) C12 0.0161 (9) 0.0191 (9) 0.0229 (9) 0.0004 (7) −0.0001 (7) 0.0009 (7) C13 0.0185 (9) 0.0198 (9) 0.0193 (9) 0.0005 (7) 0.0056 (7) −0.0025 (7) C14 0.0153 (8) 0.0160 (8) 0.0215 (9) −0.0001 (7) 0.0001 (7) −0.0021 (7) C15 0.0181 (9) 0.0154 (8) 0.0188 (9) −0.0028 (7) 0.0007 (7) −0.0010 (7) C16 0.0189 (9) 0.0195 (9) 0.0229 (9) 0.0014 (7) 0.0011 (7) 0.0008 (7) C17 0.0204 (9) 0.0213 (9) 0.0199 (9) −0.0006 (7) −0.0033 (7) 0.0035 (7) C18 0.0229 (9) 0.0173 (9) 0.0176 (9) −0.0046 (7) 0.0027 (7) 0.0009 (7) C19 0.0175 (9) 0.0192 (9) 0.0230 (9) −0.0017 (7) 0.0019 (7) −0.0004 (7) C20 0.0177 (9) 0.0193 (9) 0.0202 (9) −0.0005 (7) −0.0015 (7) 0.0013 (7) Geometric parameters (Å, °) Hydrogen-bond geometry (Å, °) Cg1 and Cg2 are the centroids of the C15-C20 and C8-C13 rings, respectively. 
